Nitration of Bax and Bcl-2 proteins during hypoxia in cerebral cortex of newborn piglets and the effect of nitric oxide synthase inhibition.
Previous studies have shown that cerebral tissue hypoxia results in increased expression of Bax protein, thereby altering the ratio of Bax to Bcl-2 or formation of Bax/Bcl-2 heterodimer. Hypoxia also induces the generation of nitric oxide free radicals in the cerebral cortex of newborn animals. The present study tests the hypothesis that tissue hypoxia will result in nitration of Bax and Bcl-2 proteins in the neuronal nuclei of newborn piglets. Studies were performed in 22 piglets, 3-5 days old, divided into normoxic (n = 7), hypoxic (n = 9) and hypoxic + NNLA (n = 6) groups. Hypoxia was induced by decreasing the FiO(2) (5-7%) for 60 min and cerebral hypoxia documented by determining tissue ATP and phosphocreatine (PCr) levels. The density of protein bands was expressed as absorbance (OD x mm(2)). PCr levels were 3.03 +/- 0.85 micromol/g brain in the normoxic group and 0.88 +/- 0.32 micromol/g brain in the hypoxic group (p < 0.001 vs. normoxia) and 0.55 +/- 0.13 (p < 0.001 vs. normoxia) in the NNLA-treated hypoxic group. There was increased nitration of Bax protein in hypoxic neuronal nuclei as compared to normoxic and NNLA-treated-hypoxic group nuclei: 211.61 +/- 25.93 versus 124.8 +/- 14.88 and 133.86 +/- 7.42 OD x mm(2), respectively (p < 0.001 vs. normoxia). Nitration of Bcl-2 was not altered significantly in either group. We conclude that there is increased nitric oxide-mediated nitration of Bax in cortical neuronal nuclei during hypoxia and that this increase correlates inversely with the decrease in tissue energy levels. We speculate that, during hypoxia, nitration of Bax and Bcl-2 proteins may regulate heterodimer formation and activation of programmed cell death mechanisms.